Gonadotropin-releasing hormone action upon luteinizing hormone bioactivity in pituitary gland: role of sulfation.
The regulation of rat luteinizing hormone (rLH) bioactivity was studied in an in vitro system using isolated pituitaries from male rats. Stored and released rLH was evaluated in terms of mass (I-LH), bioactivity (B-LH), mobility in nonequilibrium pH gradient electrophoresis, and mannose and sulfate incorporation either in the presence or absence of gonadotropin-releasing hormone (GnRH). GnRH increased the biological potency of stored and released rLH. The pituitary content revealed seven I-LH species (pH 7.2, 7.8, 8.5, 9.0, 9.1, 9.3, and 9.7) and five B-LH species (pH 8.5, 9.0, 9.2, 9.4, and 9.7). The major I-LH and B-LH peaks were at pH 9.0 and 9.2, respectively. I-LH peaks at pH 7.2 and 7.8 are devoid of bioactivity; at these pH values, free rLH subunits are detectable. GnRH increases the amount of both I-LH and B-LH material secreted into the medium, and the major component migrates at pH 8.5 and is probably the alpha beta dimer. [3H]Mannose and [35S]sulfate can be incorporated into stored and released rLH (pH 7.2, 7.8, 9.0, 9.1, and 9.3 and 7.2, 7.8, 8.5, and 9.0, respectively). GnRH decreases [2-3H]mannose incorporation into secreted rLH. [35S]Sulfate was incorporated into I-LH released spontaneously into the medium; the form at pH 7.2 has no biological activity and is probably the free alpha subunit. GnRH decreases the [35S]sulfate-labeled rLH content of the pituitary concomitantly with a 500% increase in [35S]sulfate-labeled released rLH, suggesting that, soon after [35S]sulfate is incorporated, sulfated rLH is released. Sulfatase action on released rLH reveals that sulfation may be related to release of rLH but that sulfate residues are not involved in the expression of rLH bioactivity. In conclusion, GnRH stimulates carbohydrate incorporation and processing of the oligosaccharide residues giving the highest biological potent rLH molecule and also increases sulfation; this step is closely related to the step limiting the appearance of LH in the medium in the absence of GnRH.